In this paper, we present the theoretical research results of certain characteristics of the generalized hyperspherical function with two degrees of freedom as independent dimensions. Here, we primarily give the answers to the quantification of dimensional potentials (fluxes) of this function in the domain of natural numbers. In addition, we also give the solutions to continual fluxes of separate contour hyperspherical (HS) functions. The symbolical evaluation and numerical verification of the values of series and integrals are realized using MathCAD Professional and Mathematica. MSC 2010: 51M04; 33E99.
Introduction
The hypersphere function is a hypothetical function related to multi-dimensional space (see [1] [2] [3] ). The most important aspect of this function is its connection to all functions that describe the properties of spherical entities: points, diameter, circumference, circle, surface, and volume of a sphere. The second property is the generalization of these functions from discrete to continuous. It belongs to the group of special functions, so its testing is being performed on the basis of known functions such as gamma (Γ), psi (ψ), and the like, so that its generalized, explicit form is the following [4] . Definition 1.1. The hyperspherical function [5] with two degrees of freedom k and n is defined as
where Γ(z) is the gamma function.
Using the fundamental properties of the gamma function, we advance from the domain of the natural values analytically to the set of real values for which we form the conditions for both its graphical interpretation and a more concise mathematical analysis. It is developed on the basis of two degrees of freedom k and n as vector dimensions, in addition to radius r, as an implied degree of freedom for every hypersphere. The dominant theorem is the one that relates to the recurrent property of this function [6] .
It implies that the vectors on the left (n = 2, 1, 0, -1, -2,...) of the matrix M[HS] kxn (1.3) are obtained on the base of the reverent vector (n = 3) deduction, and the vectors on the right (n = 4, 5, 6, 7, 8,...) on the base of integrals by radius r [7] . For the development of the hyperspherical functions theory see Bishop [8] , Conway [1] , Dodd and Coll [2] , Hinton [9] , Hocking and Young [10] , Manning [3] , Maunder [11] , Neville [12] , Rohrmann and Santos [13] , Satoshi et al. [14] , Sloane [15] , Rucker [16] , Sommerville [17] , Weels [18] , Joshi and Sadan [19] , Kabatiansky [20] , Letić and all [21] , Loskot and Norman [22] , Sasaki [23] , Tu and Fischbach [24] , Woonchul and Zhou [25] , and for its testing, see Ramanujan and Hardy [26] . Today the research of hyperspherical functions is represented both in Euclid's and Riemann's geometries and topologies (Riemann's and Poincare's spheres, multidimensional potentials, theory of fluids, atomic physics, hyperspherical black holes, so on) (Figures 1, 2 ).
M[HS] kxn =
(1:3) Figure 1 The submatrix HS(k, n, r) of the function for k Î -3, -2,...5 and n Î -2, -1,...6 with six highlighted characteristics functions (undef. are undefined values, most commonly singular ± ∞ of this function value).
Dimensional potentials-the fluxes of HS function

Vertical dimensional flux of hypersphere function
Definition 2.1. The discrete dimensional potential or the hypersphere function flux is the sum of all separate functions in the (sub)matrix of this function that we expand for integer or real degrees of freedom (1.3). Formally, this flux can be quantified by twofold series that covers this area of the HS function. The first phase is to define the value of infinite series of functions classified in columns (vectors) of the submatrix M[HS] kxn (k, n N). This is also the definition of vertical dimensional fluxes of HS function. The first value to be calculated relates to the fourth columns (n = 3) of this submatrix (1.3) . From this, we obtain
Freden [27] has precisely defined this series with the value Consequently, Freden's result [27] can be presented in the form of series with even (k = 2b) and odd members (k = 2b+1, where b N). In this sense we get
On the base of Freden's solution (2.1), as a starting point and applying the recurrent relations (1.2), we get values for lower degrees of freedom (n < 3). We connect the sphere hypervolume (n = 3) with its hypersurface (n = 2). In this sense a new vector flux follows
For hypersphere (n = 1), a series is obtained in view of the previous, therefore
For n = 0, the series value is found on the basic of deducing, so it follows that
For degrees of freedom higher than n = 3, series are found by inverse operations, i.e., by recurrent relation in view of integrating along radius r. Consequently,
so for the fourth dimension the following integral form is applied
This property refers also to the complementary dichotomous hyperspherical series. In that case, we have for even members
So for the fourth dimension an integral form with imaginary error function is obained using erf(z) = -ierf(iz). 
HS(k, 4, r)
After the partial integration using udv = uv − vdu we obtain the integral for "odd" series 
dr . The addend with the integral on the right side is analytically solvable and it amounts to, e.g., the series with "b" members (or as a series with the incomplete gamma function). In that sense, the value of the series with even numbers is
while the series for odd numbers is defined as
So, the analytical values of these dichotomous series are
(2:2)
Integral solvability on the base of the incomplete gamma function
The flux for n = 3 is the easiest one to solve, and it represents the base for calculating fluxes of higher degrees of freedom (n > 0), through integration of previously obtained results. In that sense, this procedure is possible by using the series where the incomplete gamma function. The second integral (2.2) is reduced to known terms, and one among them is [28]
Integral in its definite form is expressed as
While the incomplete gamma function is in general case equal to [29] . It is obvious that the two obtained series with odd members are equivalent to the following
Defining the series for n = 5 is realized by integrating the expressions
The first integral on the right side of (2.3) is solved on the bases of the known equal-
, where a z = r √ π . Thus, the integral is obtained as
However, a simpler way is to use both even and odd dichotomous series. Now, we obtain
The sum of results on the base of the integral value and one series is 
The dichotomous series for n = 6 is
Note: Integration, similar as in the previous cases, is applied with certain conditions, so we have, e.g., Table 1 .
Suppose that the values of the vector fluxes decline with the increase of the degree of freedom n. The dimensional fluxes can be studied as well for the complex part. So, for example, with the recurrence we get the series values for the negative degree of freedom n = -2, as [30] . 
Fluxes on the base of hypersphere matrix series
The discrete dimensional fluxes can be calculated as well "horizontally", i. Some values of discrete and continual fluxes, (for r = 1), are given in Table 2 .
Some continuous fluxes
The distribution trend of vector fluxes is increasing, followed by asymptotic decrease with linear growth of degree of freedom n. From the standpoint of functional analysis, the most interesting series of the matrix M[HS] k, n is the one that relates to the degrees of freedom k = 2 and k = 3. The first series includes the known functions for the circumference (2πr) and the surface of circle (πr 2 ). The members of the second series are the surface functions (4πr 2 ) and sphere volume ( hypersphere surface is analyzed on the base of integrals, instead of series. This integral is specific, because its subintegral function is the reciprocal gamma function. Its value, as it is known, is equal to the value of Fransen-Robinson constant [31] 
e −n π 2 + ln 2 n dn ≈ 2.8077702420285. Regarding the continuous dimension n, a more general dimensional volume hypersphere flux follows on the base of Ramanujan-Hardy's integral [26] . Ramanujan defined this integral and Hardy "deepened" it analytically. In that sense, the previous expression can be applied on flux calculation, as 
Vector flux series
Total dimensional flux of the degree of freedom in the domain of natural numbers is obtained as the result of twofold amount by which integer values of hyperspherical function HS(k,n,r), (k, n, r ≥ 0) are respected. This twofold series has to be convergent, and this property is in the function of hypersphere radius. As usual, calculating of total discrete flux is being performed with its unit value and the convergence is in that case provided, taking into consideration that the unit series on that condition are convergent. The flux can be considered also for each column M[HS] k, n of the matrix, separately. So, we have for the nth column (denoted by <n >), the flux in the following form
HS(k, n, r).
Orthogonal dimensional flux
These fluxes are all columns or M[HS] k, n . As the number of columns, respectively, series, is infinite, we introduce the following definition for the total flux. Definition 2.1. The dimensional flux of the functional matrix with two degrees of freedom k and n is defined as a double series
HS(k, n, r).
As the defined number of members is calculated, the flux has the form
The flux along the matrix series in the domain of natural numbers is defined as a twofold series, but with the summing order changed. This dimensional flux is defined as (2.3.4)
(2:6)
On the basis of the previously fixed members, the matrix flux has the form The equivalency of orthogonal dimensional fluxes implies equality of twofold series
So, e.g., for r = 1 dimensional fluxes have unambiguous numerical value HS (k, n, 1) = HS (k, n, 1) ≈ 19427.85884884322. 2.7. The application of the recurring operators at defining diagonal dimension fluxes
In the previous analysis, the defining of the dimensional fluxes of the HS matrix was performed on the basis of addition of the HS function values on the columns, in regard to the series of the HS matrix. The more detailed analysis would be very large scale, including the exponential function, error functions erf(z), erf(z), the incomplete gamma function Γ(a, z), etc. When we use the idea of the transition operators from the reference function into the defining HS function in the functional hyperspherical matrix, we can also establish the values of the dimensional fluxes on the diagonals (Figure 3) , whose sum would present the overall flux for the matrix where the degree of freedom is in the domain of natural numbers, i.e., k, n N. Such matrix contains an infinite number of elements. For the reference functions, we take HS functions on the positions of the first series of the matrix, and they are the so-called zero HS functions: HS (0,0,r), HS(0,1,r),...,HS(0,n,r),... The defining functions are placed according to the "gradual" law of growth (+Δk) and decline (-Δn). Definition 2.2. The flux operator of the series ϑ(Δk, Δn, 0) is defined by the quotient [4] ϑ( k, n, 0) = HS(k + k, n + n, r) HS(k, n, r) = √ π k r k+ n (k + n − 2) (k + k)
Also as the absolute values of the increments are equal and unique, that is |Δk| = |-Δn| = 1, a new joint argument u (Δk = Δn = u) is assigned to them. In addition to the starting value of the kth degree of freedom is k = 0, the operator theta becomes identical with the fluxes that are calculated on the base of series, i.e., the HS matrix columns, so there is a numerically verified statement that
